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TaxonomyA taxonomic revision of the genus Commicarpus in southern African is presented and includes a key to the
species, complete nomenclature and a description of all infrageneric taxa. The geographical distribution,
notes on the ecology and traditional uses of the species are given. Eight species of Commicarpus with ﬁve in-
fraspeciﬁc taxa are recognized in southern Africa and a new variety, C. squarrosus (Heimerl) Standl. var.
fruticosus (Pohn.) Struwig is proposed. Commicarpus species can be distinguished from one another by vari-
ation in the shape and indumentum of the lower coriaceous part of the ﬂower and the anthocarp. Soil anal-
yses conﬁrmed the members of the genus to be calciophiles, with some species showing a speciﬁc preference
for soils rich in heavy metals.
© 2012 SAAB. Published by Elsevier B.V. All rights reserved.1. Introduction
Commicarpus Standl., a genus of about 30–35 species, is distributed
throughout the tropical and subtropical regions of the world, especially
in Africa and western Asia (Douglas and Spellenberg, 2010). With 12
species, northeastern Africa and southernArabia are the center of diver-
sity for the genus (Thulin, 1990). Members of Commicarpus have a
preference for arid environments, exempliﬁed by their clustering in
Somalia, Ethiopia and adjacent parts of southern Arabia. In southern
Africa a secondary center of diversity, eight species, are conﬁned to
the arid parts of Botswana, Namibia and South Africa (Meikle, 1978).
Members of Commicarpus are morphologically similar to those of
Boerhavia and the genus was originally treated as a section of Boerhavia
(Boerhavia sect. Adenophorae Heimerl; Heimerl, 1889). This classiﬁca-
tion was followed until 1909 when Standley separated the genus
Commicarpus from Boerhavia due to differences in habit (scrambling
or climbing in Commicarpus; diffuse in Boerhavia), structure of the
fruit (10-ribbed with large viscid and mucilaginous glands in
Commicarpus; 3–5-winged or 5-ribbed with multicellular trichomes
present or absent in Boerhavia), and the shape of the perianth
(funnel-shaped in Commicarpus; bell-shaped in Boerhavia). This distinc-
tion was maintained until 1931 when Standley included Commicarpus
in Boerhavia “to aid in reducing … the increasing number of genera”,
though he stated that he still believed in the validity of Commicarpus27 18 2992370.
ruwig).
by Elsevier B.V. All rights reservedas a separate genus (Standley, 1931). Heimerl (1934), however, recog-
nized Commicarpus as a separate genus. Fosberg (1978) reduced
Commicarpus to a subgenus of Boerhavia, but this was not validly
published (Harriman, 1999). Recent molecular studies (Douglas and
Manos, 2007) have provided further evidence that Boerhavia and
Commicarpus are indeed two separate, monophyletic genera.
In southern Africa (Botswana, Lesotho, Namibia, South Africa and
Swaziland), eight species of Commicarpus are recognized. These are
widely distributed in the region with Namibia being the main center
of diversity (Germishuizen and Meyer, 2003). The most recent revision
of Commicarpus in southern Africa is that of Stannard (1988) for Flora
Zambesiaca, although he only treated members of ﬁve species, namely
C. chinensis (L.) Heimerl subsp. natalensis Meikle, C. helenae (Roem.
and Schult.) Meikle var. helenae, C. pentandrus (Burch.) Heimerl,
C. pilosus (Heimerl) Meikle and C. plumbagineus (Cav.) Standl. var.
plumbagineus. Commicarpus helenae var. helenae, C. pentandrus and
C. plumbagineus var. plumbagineus were also treated in the Flora of
Tropical East Africa (Whitehouse, 1996) and the Flora of Somalia
(Thulin, 1993). Three currently-recognized species have not featured
in any earlier treatments, and this has resulted in misidentiﬁcations in
the Flora of Southern Africa region (Struwig et al., 2011).
This contribution is a ﬁrst attempt at a comprehensive taxonomic
revision for the genus in southern Africa, and includes a key to the
species, complete nomenclature, and a formal description of all the
infrageneric taxa. Taxon accounts are supplemented with geographi-
cal distribution records, notes on the ecology, and known traditional
uses. Red list assessments are also included..
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Plant material was collected during ﬁeld work in Namibia and South
Africa. Specimens from the following southern African herbaria were
studied: BLFU, BOL, GRA, J, KMG, KSAN, NBG, NH, NMB, NU, PRE, PRU,
PUC, SAM, UCBG, UNIN, WIND and ZULU (acronyms according to
Holmgren et al., 1990).
Micrographs of the leaves were taken with a Canon 450D ﬁtted
with a 100 mm Sigma macro lens. The length and breadth of the
leaves as well as the length of the petiole were measured. Fresh ﬂoral
material was collected in situ in 4% paraformaldehyde and ﬂowers
taken from herbarium specimens were rehydrated for 10 min in
boiling water. Three ﬂowers per species (one each from Namibia,
Botswana and South Africa, where available) were dissected and the
length of the peduncle, pedicel, upper and lower portions of the ﬂow-
er, stamens and ovary were measured. Mean length and width of
anthocarps were determined by measuring ten herbarium specimens
per species and three anthocarps per specimen (n=30). Micrographs
of the ﬂowers and anthocarps were taken with a Nikon Digital
Camera DXM 1200F ﬁtted on a Nikon SMZ 1500 stereomicroscope.
Morphological terminology follows Hickey and King (2000).
Distribution records and habitat information were obtained from
herbarium specimens as well as observationsmade during ﬁeld trips.
Localities and species distribution patterns were mapped using
ArcView 9.2 (ESRI, 2006). Information on the uses was gathered
from herbarium label information, and a broad literature survey.
Where fresh plant material was sampled, soil from the top
100 mm of the root zone of a plant was also collected. This was
repeated for ﬁve plants per population in 100 m2 to make-up a
composite soil sample for analysis. All soil samples were air dried
and sent to Eco-Analytica for analysis (North-West University,
Potchefstroom). Soils were analyzed for cation exchange capacity
(CEC), electrical conductivity (EC), pH (H2O and KCl), phosphorus
(using Bray method), nitrogen (NO3−), sulfur (SO42−), and extract-
able K+, Mg2+, Ca2+, and Na+. A total extract of 29 metals was
done per composite sample. Additionally, particle size distribution
was conducted to determine the soil texture.
Red list assessments of the species indigenous to South Africa
were taken from Raimondo et al. (2009). However, the Namibian en-
demics, namely Commicarpus decipiens Meilke, C. fallacissimus
(Heimerl) Heimerl ex. Obermeyer, Schweickerdt and I. Verdoorn
and C. squarrosus (Heimerl) Standl. were assessed for the ﬁrst time
according to the criteria of the World Conservation Union IUCN
(2001).Fig. 1. Growth forms of the southern African members of Commicarpus. (a) Semi-woody, su
C. chinensis subsp. natalensis.
(Photos: S.J. Siebert.)3. Results and discussion
3.1. Vegetative morphology
Commicarpus species are all perennial, but two distinct growth
forms are discernable. Commicarpus fallacissimus, C. pilosus and
C. squarrosus are semi-woody, sub-shrubs of 0.6–1.0 m high (Fig. 1a),
while C. chinensis subsp. natalensis, C. decipiens, C. helenae var. helenae,
C. pentandrus and C. plumbagineus var. plumbagineus are herbaceous
forbs with procumbent, decumbent or scrambling stems, or sometimes
upright (Fig. 1b). Younger plants of C. fallacissimus and C. pilosus are,
however, often herbaceous forbs, but tend to develop a semi-woody,
suffrutescent growth form with age.
The shape of the leaves is variable (Fig. 2) and three groups are
evident. The leaves of C. chinensis subsp. natalensis, C. helenae var.
helenae, C. pentandrus and C. plumbagineus var. plumbagineus are trian-
gular (cordate, ovate and deltoid), those of C. pilosus and C. squarrosus
are roundish (orbicular and ovate) and those of C. fallacissimus and
C. decipiens are elongated with a roundish base (lanceolate-ovate).
Meikle (1978) stated that all the Commicarpus species are superﬁ-
cially similar in growth form and foliage, and the southern Africa spe-
cies considered here are also not easily distinguishable in the ﬁeld
despite the slight variations in habit and leaf shape discussed above.
Vegetative characters therefore do not provide evidence on which
to base a classiﬁcation system.3.2. Reproductive morphology
The inﬂorescence in Commicarpus is anumbel, sometimeswith up to
four whorls together in the same inﬂorescence. The peduncles are 20–
150 mm long (Table 1). The ﬂowers of Commicarpus are infundibiliform
(Fig. 3). The ﬂowers can be divided into two parts, an upper petaloid
part and a distinct lower, coriaceous part (Fig. 4). The upper petaloid
part has white, pink or purple ﬂavonoid pigmentation and is
2–17 mm long (Table 1). The lower, coriaceous part of the ﬂower is
2–7 mm long and can be cylindrical (C. chinensis subsp. natalensis, C.
fallacissimus and C. plumbagineus var. plumbagineus), clavate (C.
decipiens and C. pentandrus) or elliptic (C. helenae var. helenae, C. pilosus
and C. squarrosus). The lower part of the ﬂower has ten narrow, longitu-
dinal grooves with either ﬁve (C. helenae var. helenae, C. pentandrus, C.
pilosus and C. squarrosus) or ten (C. fallacissimus and C. plumbagineus
var. plumbagineus) prominent glands around the apex, with less prom-
inent glands scattered over the surface further below (Table 1). On theb-shrub growth form of C. squarrosus and (b) herbaceous, procumbent growth form of
Fig. 2. Photographs showing the leaf shape in Commicarpus. (a) C. chinensis subsp. natalensis; (b) C. decipiens; (c) C. plumbagineus var. plumbagineus; (d) C. helenae var. helenae;
(e) C. squarrosus; (f) C. fallacissimus; (g) C. pentandrus; and (h) C. pilosus. Scale bars 10 mm.
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Table 1
Peduncle and ﬂower length, perianth color, and lower ﬂoral indumentum of the southern African members of Commicarpus.
Taxon Peduncle length
(mm)
Flower length
(mm)
Length upper
ﬂoral part
(mm)
Length lower
ﬂoral part
(mm)
Perianth
color
Shape and indumentum
of lower ﬂoral part
C. chinensis
subsp. natalensis
(38–) 55 (–75) (12–) 16.8 (–22) (10–) 13 (–17) (2–) 2.7 (–6) Pink Cylindrical, sessile glands scattered over surface
C. decipiens (23–) 38 (–70) (11–) 14.8 (–21) (8–) 11 (–16) (2–) 3.8 (–6) White Clavate, prominent, sessile glands and
glandular trichomes scattered over surface
C. fallacissimus (28–) 46 (–70) (8–) 9.5 (–11) (5–) 5.5 (–6) (3–) 4 (–5) Pink/purple Cylindrical, 10 shortly stalked, prominent
glands around the apex; sessile, less prominent
glands scattered on the surface below
C. helenae
var. helenae
(35–) 69 (–120) (4–) 5.5 (–7) (2–) 2.5 (–4) (2–) 2.5 (–4) Light pink
almost white
Elliptic, 5 shortly stalked, prominent glands
around the apex. Smaller, less prominent glands
scattered over the surface below
C. pentandrus (30–) 79 (–150) (12–) 14.9 (–23) (9–) 11.2 (–17) (2–) 4.1 (–6) Purple/pink Clavate, one or two rows of ﬁve prominent
sessile glands around the apex with smaller, less
prominent glands scattered over the surface below
C. pilosus (20–) 60 (–105) (5–) 6.6 (–12) (3–) 4.2 (–9) (2–) 2.6 (–3) Pink/purple Elliptic, 5 prominent sessile glands around apex
with smaller, less prominent glands scattered
over the surface below
C. plumbagineus
var. plumbagineus
(38–) 53 (–85) (10–) 12.9 (–20) (7–) 9.5 (–14) (2–) 3.4 (–7) White Cylindrical, 10 prominent, sessile glands around
the apex with a few glands scattered on the
surface below. Glandular trichomes present
C. squarrosus (30–) 48 (–90) (5–) 6.3 (–8) (3–) 4.3 (–6) 2 Purple Broadly elliptic, 5 shortly stalked, prominent glands
alternating with 5 sessile, less prominent glands
around the apex. Smaller, less prominent glands
scattered over the surface below
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the glands around the apex are inconspicuous (Fig. 5).
After pollination and fertilization, the upper, petaloid part of the
ﬂower falls off and the lower, coriaceous part enlarges and develops
into a protective structure around the fruit, which is collectively called
the anthocarp (Joshi and Rao, 1934; Vanvinckenroye et al., 1993;
Hickey and King, 2000). The shape of the anthocarp and the arrange-
ment of the glands are species speciﬁc for Commicarpus in southern
Africa (Struwig et al., 2011).
The anthocarps are 5–10×2–3 mm (Table 2). The shape of the
anthocarps varies from cylindrical (C. chinensis subsp. natalensis), to fusi-
form (C. fallacissimus, C. plumbagineus var. plumbagineus, C. squarrosus), to
clavate (C. decipiens, C. helenae var. helenae, C. pentandrus) and elliptic
clavate (C. pilosus). The apex, as a derivative of the coriaceous part of
the ﬂower, is also surrounded by glands. Ten stalked glands are found
in the case of C. fallacissimus and C. plumbagineus var. plumbagineus,
ﬁve stalked glands alternating with ﬁve sessile glands in C. helenae var.
helenae, C. pentandrus and C. squarrosus, ﬁve stalked glands in C. pilosus,
or ﬁve sessile/shortly stalked glands in C. chinensis subsp. natalensis and
C. decipiens. Sessile wart-like glands are scattered across the surface of
the anthrocarp below the apex (Table 2; Fig. 6).
4. Taxonomic treatment
4.1. Commicarpus
Standl. in Contr. U.S. natl. Herb. 12: 373 (1909), in Contr. U.S. natl.
Herb. 13: 428 (1911), in N. Amer. Fl. 21(3): 215 (1918); Heimerl in
Engl. and Prantl, Nat. Pﬂanzenfam. ed. 2, 16C: 115 (1934); Schreib.
in Prodr. Fl. S.W. Afr. 25: 1 (1969); Meikle in Notes Roy. Bot. Gard.
Edinb. 36: 235 (1978); Stannard in F.Z. 9(1): 15 (1988); Bittrich and
U. Kühn in Kubitzki et al., Fam. Gen. Vasc. Pl. 2: 482 (1993); Thulin
in Fl. Somalia 1: 168 (1993); Whitehouse in F.T.E.A.: 1 (1996); Jordaan
in Strelitzia 10: 424 (2000). Type: Commicarpus scandens (L.) Standl.
(Boerhavia scandens L.).
Boerhavia L. in Sp. Pl. 1: 3 (1753), in part.
Perennial herbs or sub-shrubs. Stems long, slender, erect, climbing or
reclining, often much branched, often woody towards the base. Leaves
opposite, petiolate; petioles (4–) 12 (–38)mm long; lamina often ﬂeshy;
glabrous to puberulous; cordate, deltoid, lanceolate, orbicular, ovate,(10–) 32 (–87)×(–8) 24 (–68)mm; apex acute, apiculate, acumi-
nate, rarely rounded or retuse; base cordate to subcordate, shortly
attenuate, rounded, obtuse, truncate; margins entire, sometimes
repand. Inﬂorescence umbellate, sometimes verticillate; peduncles
(20–) 57 (–150)mm long; glabrous to puberulous; bracteate.
Flowers (5–) 11 (–14)mm long, bisexual, pedicellate; pedicels (1–)
9 (–26)mm long. Perianth divided into lower and upper parts;
lower part 2–3 mm long, green, sometimes reddish, coriaceous,
constricted above ovary, cylindrical, clavate or broadly clavate, gla-
brous or with glandular hairs, with 10 narrow, longitudinal grooves,
5–10 prominent glands around the apex and less prominent glands
scattered over the surface further below, persistent; upper part
(3–) 8 (–11)mm long, infundibuliform, petaloid, pink, purple or
white, sometimes with distinct basal tube, caducous after anthesis.
Stamens 2–4, long exerted ﬁlaments; ﬁlaments ﬁliform, connate at
the base, forming short sheath around the ovary; anthers dithecous.
Ovary ellipsoid, stipitate, with one ovule; style ﬁliform, exserted;
stigma capitate. Anthocarp (5–) 7 (–10)×2–3 mm; 10-ribbed; cla-
vate, cylindrical, elliptic-clavate or fusiform; apex surrounded by
sessile glands or 10 stalked glands or 5 stalked glands alternating
with 5 sessile glands; sessile wart-like glands scattered over the
surface below the apex; glabrous or covered with glandular hairs;
mucoidal substance secreted, especially whenwetted. Seed with scanty
endosperm; embryo hooked.
4.1.1. Distribution and habitat
Commicarpus species are widespread in southern Africa and occur
in Botswana, Lesotho, Namibia, South Africa and Swaziland (Fig. 7)
in stony, sandy and loamy soil on riverbanks and hill slopes in full
sun to partial shade at altitudes of 5–1775 m.
4.1.2. Phenology
Flowers and fruits appear in summer to late autumn (November to
May), and in certain instances as early as September (early spring)
and as late as July (winter). C. plumbagineus var. plumbagineus is the
exception, producing ﬂowers and fruit throughout the year.
4.1.3. Etymology and common names
The generic name, Commicarpus, refers to the sticky anthocarp. It
is from the Greek commi = gum, and carpus = fruit. The Afrikaans
Fig. 3. Flowers of (a) C. chinensis subsp. natalensis; (b) C. decipiens; (c) C. fallacissimus; (d) C. helenae var. helenae; (e) C. pentandrus; (f) C. pilosus; (g) C. plumbagineus; and (h) C. squarrosus.
Scale bars c, d, and e: 2 mm. Scale bars b, f, g, and h: 4 mm. Scale bar a: 12 mm.
(Photos: S.J. Siebert.)
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ian vernacular for endemic members of Commicarpus occurring main-
ly on hills (C. fallacissimus and C. squarrosus), where they share their
habitat with the rock hyrax (Procavia capensis; Struwig and Siebert,
2009). The rest of the Commicarpus species are named ‘stars’, butthe Afrikaans common names distinguish between sterretjies (from
‘stars’) for those species with mainly a climbing habit with bright
white or pink star-shaped ﬂowers (C. chinensis subsp. natalensis and
C. decipiens, C. plumbagineus var. plumbagineus), and veldpatats
(meaning sweet potato from the veldt) for those with a procumbent
Fig. 4. Flower of Commicarpus pentandrus showing the upper, petaloid part (a) and the
lower, coriaceous part (b). White arrow indicates the glands around the apex of the
lower part of the ﬂower and the black arrow the longitudinal grooves. Scale bar 2 mm.
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C. pentandrus and C. pilosus).
4.2. Key to the species and infraspeciﬁc taxa of southern African
Commicarpus (adapted and expanded from Struwig et al., 2011)
1a. Anthocarp and lower coriaceous part of the ﬂower cylindrical with
sessile glands around the apex ………………………… C. chinensis
subsp. natalensis.
1b. Anthocarp and lower coriaceous part of the ﬂower fusiform,
clavate or elliptic clavate with stalked and sessile glands around
the apex…………..…………………………..2.
2a. Shape of the anthocarp elliptic-clavate, tapering to both ends; lower
coriaceous part of the ﬂower elliptic with ﬁve prominent glands
around the apex……………………………………………… C. pilosus.
2b. Shape of the anthocarp fusiform or clavate, not tapering or tapers no-
ticeably from apex to base; lower coriaceous part of the ﬂower with
5–10 prominent glands around the apex………......…………………3.
3a Anthocarp fusiform; lower coriaceous part of the ﬂower cylindri-
cal or broadly elliptic…………………………………………………4.
4a. Ring of 5 stalked glands alternating with 5 sessile glands
around the apex, anthocarp 4–6 mm long; lower coriaceous
part of the ﬂower broadly elliptic with 5 shortly stalked glands
alternating with 5 sessile less prominent glands around the
apex…………………………………………………… C. squarrosus.
4b. Ring of 10 stalked glands around the apex, anthocarp 7–9 mm long;
lower coriaceous part of the ﬂower cylindrical with 10 prominent
stalked glands around the apex…………………………………………5.
5a. Surface of the anthocarp below the apex covered sparsely with
shortly stalked (b1 mm long) glands grouped together; leaves cor-
date, ovate and deltoid …….……………………… C. plumbagineus
var. plumbagineus.
5b. Surface of the anthocarp below the apex covered with scattered ses-
sile glands; leaves lanceolate-ovate…………………… C. fallacissimus.
3b. Anthocarp clavate; lower coriaceous part of the ﬂower clavate or
elliptic…………..6.
6a. Anthocarp broadly clavate, surface covered with prominent
glandular hairs, apex surrounded by 5 shortly (b1 mm) stalked
glands; lower coriaceous part of the ﬂower clavate, surface
covered with prominent glandular hairs; leaves lanceolate-
ovate……………………………………………………… C. decipiens.
6b. Anthocarp clavate; surface glabrous to puberulent, apex surrounded
by 5 stalked glands alternating with 5 sessile glands; lowercoriaceous part of the ﬂower elliptic or clavate with 1 or 2 rows of
5 prominent glands around the apex; leaves cordate, ovate and
deltoid…………………………………..…………………7.
7a. Lower coriaceous part of the ﬂower elliptic; anthocarp tapers notice-
ably from apex to base, apex surrounded by 5 thin, long stalked
glands (1–2 mm long)...................................................... C. helenae var.
helenae.
7b. Lower coriaceous part of the ﬂower clavate; anthocarp does not
taper noticeably from apex to base, apex surrounded by 5 thickly
stalked glands, stalks c. 1 mm long…………………… C. pentandrus.4.3. Commicarpus chinensis (L.)
Heimerl in Engl. and Prantl, Nat. Pﬂanzenfam. ed. 2, 16C: 117
(1934). Type: China, Osbeck (LINN, holo.).
Valeriana chinensis L. in Sp. Pl. 1: 33 (1753). Boerhavia chinensis
(L.) Aschers. and Schweinf. in Beitr. Fl. Aethiop. 1: 167 (1867). Type:
China, Osbeck (LINN, holo.).
Boerhavia repanda Willd. in Sp. Pl. 4 ed. 1(1): 22 (1797).
Commicarpus repandus (Willd.) Standl. in Contr. U.S. natl. Herb. 18:
101 (1916). Type: Sudan, Kotschy 144 (TUB, holo.).
4.3.1. C. chinensis (L.)
Heimerl subsp. natalensis Meikle in Notes Roy. Bot. Gard. Edinb.
36(2): 243, 247 (1978); Stannard in F.Z. 9(1): 19 (1988). Type:
South Africa, Haygarth 4495 (K, holo.; NH!, iso.).
Procumbent or scrambling herbs, up to 1 m high; branches
spreading up to 1 m; glabrous to puberulous. Leaves with petiole
(8–) 19 (–38)mm long; lamina slightly ﬂeshy, deltoid, ovate,
cordate, (22–) 40 (–65)×(19–) 35 (–58)mm; apex acute or
apiculate; base cordate, sometimes asymmetric; margin entire,
sometimes slightly repand; puberulous (especially along the veins
on both surfaces and the margins) to glabrate. Inﬂorescence with
peduncles (38–) 55 (–75)mm long; sometimes with 2 whorls of
umbels, 4–6 ﬂowers per umbel; puberulous to glabrous. Flowers
(12–) 17 (–22)mm long; pedicels (8–) 9 (–10)mm long; lower
part of perianth (2–) 2.7 (–6)mm long, cylindrical, sessile glands
scattered over the surface; upper part of perianth (10–) 13 (–17)mm
long, pink, pinkish-purple. Stamens 2 or 3, ﬁlaments 14–24 mm long;
anthers 0.5–0.6×0.8–0.9 mm, transversely elliptic. Ovary 0.8–1.2 mm
long; style 20–28 mm, long exserted. Anthocarp (8–) 9 (–10)×(1–) 2
(–3)mm; cylindrical; apex surrounded by sessile glands; sessile
wart-like glands scattered over surface below apex; glabrous.
4.3.1.1. Distribution and habitat. C. chinensis subsp. natalensis is a
coastal dune species that occurs in northern KwaZulu-Natal, South
Africa, from where its distribution extends north along the coast of
Mozambique up to Maputo (Fig. 8). It is also found along the eastern
seaboard of tropical Africa. The species grows in sandy soil (95% sand)
on dunes and on the edges of dune forests in partial shade to full sun
at 7–150 m altitude. Analysis of soils from four localities along the
north coast of KwaZulu-Natal revealed nutrient and metal levels
below the mean for the genus (Tables 3 and 4). However, above aver-
age sodium concentrations of 259 mg/kg were recorded as would
be expected along the coast. The dune soils also had the lowest Cation
Exchange Capacity (CEC), which is ascribable to the inability of the
sandy soil to retain and exchange cations (Table 3).
4.3.1.2. Phenology. C. chinensis subsp. natalensis produces ﬂowers and
fruits from early spring to winter (September to July).
4.3.1.3. Etymology and common name. The speciﬁc epithet, chinensis,
means from China and the subspeciﬁc name, natalensis, from the
province of Natal (now KwaZulu-Natal) in South Africa. This species
is commonly known as ‘dune stars’ or duinsterretjies (Afrikaans).
Fig. 5.Micrographs showing the shape and indumentumof the lower part of theﬂower in Commicarpus. (a) C. chinensis subsp. natalensis; (b) C. decipiens; (c) C. fallacissimus; (d) C. helenae
var. helenae; (e) C. pentandrus; (f) C. pilosus; (g) C. plumbagineus; and (h) C. squarrosus. Scale bar a and f–h: 1 mm. Scale bar b–e: 2 mm.
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species is of Least Concern.
4.3.1.5. Diagnostic characters and relationships. C. chinensis subsp.
natalensis can be confused with C. pentandrus as both taxa have aprocumbent habit and pink to purple ﬂowers, but C. chinensis subsp.
natalensis is restricted to coastal dunes, a habitat unsuitable for
C. pentandrus. C. chinensis subsp. natalensis can also be confused
with C. plumbagineus var. plumbagineus, but they differ in that the
lower, coriaceous part of the ﬂower of C. chinensis subsp. natalensis
Table 2
Measurements, shape and indumentum of the anthocarps of the southern African members of Commicarpus.
Taxon Measurement (mm) Shape Indumentum
C. chinensis subsp. natalensis (8–) 8.7 (–10)×(1–) 1.8 (–3) Cylindrical Sessile glands around the apex. Prominent glands
scattered over the surface below the apex
C. decipiens (5–) 6.8 (–8)×(2–) 2.8(–7) Broadly clavate 5 Shortly stalked glands around the apex. Prominent
sessile glands scattered over the surface below the
apex. Surface covered with prominent glandular hairs
C. fallacissimus (8–) 8.6 (–9)×(1–) 2.3 (–3) Fusiform 10 stalked glands around the apex. Sessile glands
scattered over the surface below the apex
C. fruticosus (5–) 5.3 (–6)×(1–) 1.8 (–2) Fusiform Apex surrounded by 5 stalked glands alternating
with 5 sessile glands. Sessile glands scattered over
the surface below the apex
C. helenae var. helenae (5–) 5.3 (–6)×2 Clavate, tapering noticeably
from apex to base
Apex surrounded by 5 thin, long stalked (1–2 mm long)
glands alternating with 5 sessile glands. 1 or 2 rings of
sessile glands on the surface below the apex
C. pentandrus (7–) 8.4 (–9)×(2–) 2.1 (–3) Clavate 5 thickly stalked glands alternating with 5 smaller, less
prominent glands around the apex. Sessile glands
scattered over the surface below the apex
C. pilosus (5–) 6 (–7)×(1–) 1.5 (–2) Elliptic clavate tapering
to both ends
5 shortly stalked glands around apex, sessile glands
scattered over the surface below the apex
C. plumbagineus var. plumbagineus (8–) 8.5 (–9)×(1–) 1.8 (–2) Fusiform Ring of 10 stalked glands around the apex. Few shortly
stalked glands below the apex grouped together
C. squarrosus (3–) 5 (–7)×(1–) 1.7 (–2) Fusiform Apex surrounded by 5 stalked glands alternating with
5 sessile glands. Sessile glands scattered the over surface
below the apex
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var. plumbagineus has an apex surrounded by ten prominent, sessile
glands with a few glands scattered on the surface below. The anthocarps
of C. chinensis subsp. natalensis is cylindrical with sessile glands around
the apex and sessile wart-like glands scattered over the surface below
the apex, while that of C. plumbagineus var. plumbagineus is fusiform,
with a ring of ten stalked glands around apex and few shortly stalked
glands grouped below the apex.
C. chinensis subsp. natalensis differs from the typical subspecies in
having fewer stamens (2–3 compared to 3–4), and the leaf margins
are entire (undulate in subsp. chinensis). C. chinensis subsp. chinensis
is an Asian species which occurs in southern China, India, Java, Lesser
Sunda Island,Malay Peninsula,Moluccas, Pakistan, Thailand andVietnam
(Meikle, 1978).
4.3.1.6. Additional specimens examined. South Africa. KWAZULU-NATAL:
2732 (Ubombo): Lake Sibaya, road between dune and lake (–BC), 24 Apr
1996, Abbott 6966 (NH); Lake Sibaya, east of Sibaya (–BC), 24 Oct 1994,
Lubbe 368 (PRU); Ubombo, north of Sodwana Bay on road to Drift-Sand
Beach (–BC), 24 Apr 1984, Buthelezi 443 (NH); Ubombo, North Sodwana
road to reclamation (–DA), 24 Apr 1984, Weisser 7956 (NH). 2832
(Mtubatuba):MaphelaneNature Reserve (–AD), 02 Jul 1986,MacDevette
162 (NH); Eastern Shores State Forest, Perrier's Rock Shack (–AD), 18May
1986, Steyn 38 (NH); St Lucia, main beach, underneath pine trees behind
rest rooms (–AD), 11 Mar 2009, Struwig 86 (PUC, NH); St Lucia, Ingwe
Beach, underneath trees behind notice board next to the path leading to
the beach (–AD), 11 Mar 2009, Struwig 87 (PUC, NH); Richards Bay,
Naval Hill (–CC), 12 Mar 2009, Struwig 62 (PUC, NH); Richards Bay,
Richards Bay Camping Site, Block E and F, in vegetation forming borders
around campsites (–CC), 12 Mar 2009, Struwig 63 (PUC, NH). 2931
(Stanger): Lower Tugela District, Zinkwazi (–AB), 18 Jan 1966, Moll
2913 (NU, PRE); Lower Tugela District, Stanger Beach (–AD), 27 Apr
1944, Pentz and Acocks A10444 (NH); Tongaat Beach, on coastal dune
(–CA), 10 Mar 2009, Struwig 60 (NH, PUC); Umhlanga Rocks, trail past
the bridge over the lagoon, against dune slope facing the beach (–CA),
10 Mar 2009, Struwig 61 (NH, PUC).
4.4. C. decipiens
Meikle in Notes Roy. Bot. Gard. Edinb. 36(2): 246 (1978). Type:
Namibia, Okahandja, Dinter 167 (K, holo. — image!).Boerhavia grandiﬂora (non A. Rich.) Heimerl in Bull. Herb. Boissier
5, App. 3: 67 (1897).
Herbs up to 2 m high. Stems erect, decumbent or scrambling;
woody towards base; pubescent. Leaves with petiole (5–) 8 (–14)mm
long; lamina ovate, elliptic, (20–) 32 (–57)×(10–) 18 (–37)mm; apex
acute, acuminate or apiculate; base rounded to shortly attenuate; mar-
gin entire; pubescent. Inﬂorescence with peduncles (23–) 38 (–70)mm
long; sometimes verticillate, up to 10 ﬂowers per umbel; pubescent.
Flowers (11–) 15 (–21)mm long; pedicels (2–) 6 (–8)mm long;
lower part of perianth (2–) 4 (–6)mm long, clavate, prominent, sessile
glands and trichomes scattered over surface; upper part of perianth
(8–) 11 (–16)mm long, white. Stamens 2 or 3, ﬁlaments 20 mm
long; anthers 0.8×1 mm, kidney shaped. Ovary style long exserted.
Anthocarp (5–) 6.8 (–8)×(2–) 2.8 (–7)mm, broadly clavate; apex
surrounded by 5 shortly stalked glands; prominent sessile glands
scattered over surface below apex; surface covered with prominent
glandular hairs.
4.4.1. Distribution and habitat
C. decipiens is endemic to the Kunene, Otjozondjupa, Erongo,
Oshikoko, and Khomas regions of Namibia (Fig. 9). The species grows
in stony soil or humus-rich sandy loam (68 to 73% sand) in shade to
full sun, on streambanks or hill- and mountain slopes, often under-
neath trees at altitudes of 1449–1544 m. Soils from ﬁve localities
from the northern and three localities from the southern distribution
ranges in Namibia indicate that the species prefers average nutrient
levels, although higher nutrient levels were recorded for the southern
range (Table 3). Soil metal concentrations in the southern range are
above the average for the genus (Table 4).
4.4.2. Phenology
C. decipiens produces ﬂowers and fruits from spring to early winter
(October to June).
4.4.3. Etymology and common names
The speciﬁc epithet, decipiens, means cheating or deceptive and refers
to it being easily confused with other Commicarpus species. It is com-
monly referred to as ‘false plumbago stars’ or valsplumbago-sterretjies
(Afrikaans), with reference to its confusion with and resemblance to
C. plumbagineus var. plumbagineus.
Fig. 6.Micrographsof the longitudinal viewof the anthocarps ofCommicarpus (a)C. chinensis
subsp. natalensis; (b) C. decipiens; (c) C. fallacissimus; (d) C. helenae var. helenae;
(e) C. pentandrus; (f) C. pilosus; (g) C. plumbagineus; and (h) C. squarrosus. Scale
bars 1 mm.
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This species was listed as Least Concern by Raimondo et al. (2009)
despite it not occurring in South Africa. It is endemic to Botswana and
Namibia, but due to a lack of information, was listed as Data Deﬁcient
by Craven and Loots (2002). The current study recorded no actual and
predicted no potential threats that could lead to a reduction in popula-
tion numbers or ﬂuctuations in area, sub-populations or individuals.
Population numbers are estimated at more than 10,000 individuals.
Extent of occurrencewas calculated atmore than 20,000 km2. However,the area of occupancy is less than 500 km2, but conﬁrmed records exist
for more than 10 populations. The species is restricted to the dry savan-
na of northern Namibia and these habitat types are currently not threat-
ened. We propose Least Concern as an appropriate assessment.
4.4.5. Diagnostic characters and relationships
Many herbarium specimens of C. plumbagineus var. plumbagineus
collected in South Africa have been incorrectly identiﬁed as C. decipiens.
These two taxa are easily confused as they have a very similar
growth form and both have white ﬂowers. C. decipiens differs from
C. plumbagineus var. plumbagineus in that C. depiciens is more pubes-
cent in vegetative, but especially in the reproductive parts. The most
obvious difference is that the lower coriaceous part of the ﬂower of
C. decipiens is clavate and covered with scattered sessile glands and
hairs, while that of C. plumbagineus var. plumbagineus is cylindrical
with ten, prominent sessile glands arranged around the apex and with
only a few glands scattered over the surface below. The anthocarp of
C. decipiens is clavate and the apex surrounded by ﬁve shortly stalked
glands, with prominent glands and hairs scattered over the surface
below the apex. The anthocarp of C. plumbagineus var. plumbagineus
is fusiform with a ring of ten stalked glands around the apex and a
few stalked glands grouped below the apex.
4.4.6. Additional specimens examined
Namibia. 1917 (Tsumeb): Tsumeb, at junction of D3022 and D2863,
Otavi Mountains (–BD), 10 Feb 2009, Struwig 47 (PUC, WIND). 2017
(Waterberg): Otjiwarongo District, road Waterberg-Otjiwarongo,
Okosongomingo Farm 149, 55 km south-east of Otjiwarongo (–CA), 3
Apr 1968, Wanntorp 605 (PRE); Otjiwarongo, Klein Waterberg, against
mountain slope amongst rocks (–CA), 11 Feb 2009, Struwig 51 (PUC,
WIND); Otjiwarongo, Klein Waterberg, at foot of mountain in shade
of trees (–CA), 11 Apr 2010, Struwig 181 (PUC, WIND). 2115 (Karibib):
Omaruru, Loskop farm (–BD), 11 Apr 2010, Struwig 176 (PUC, WIND).
2116 (Okahandja): Omaruru District, Kalkfeld, farm Okozongoro, at
farm dam (–AA), 3 Mar 1983, Immelman 453 (PRE); Okahandja,
D2110, ﬁrst dry streambank after entrance to Okatjiho farm (–AB),
12 Feb 2009, Struwig 54 (PUC, WIND). 2217 (Windhoek): Windhoek
(–CA), 17 Dec 1962, Hanekom 351 (PRE).
4.5. C. fallacissimus
(Heimerl) Heimerl ex Obermeyer, Schweickerdt and Verdoorn
in Bothalia 3: 223 (1937); Schreib. in Prodr. Fl. S.W. Afr. 25: 5 (1969);
Meikle inNotes Roy. Bot. Gard. Edinb. 36(2): 245 (1978). Type: Namibia,
Hereroland, Lüderitz 171 (B, holo.; K.— image!).
Boerhavia fallacissima Heimerl ex Schinz in Verh. Bot. Ver.
Brandenb. 31: 223 (1890). C. fallacissimus (Heimerl.) Pohn. in Mitt.
Bot. Staatssamml. München 8: 337 (1953). nom. illegit. Type: Namibia,
Hereroland, Lüderitz 171 (B, holo.; K.).
Boerhavia verticillata Poir var. fallacissima Heimerl in Beitr. Syst.
Nyctag. 29 (1897).
Herb to sub-shrub up to 1 m high, branches upright, decumbent;
glabrous to pubescent. Leaves with petiole (5–) 10 (–20)mm long; lami-
na ovate, elliptic or cordate, (24–) 36 (–48)×(8–) 20 (–28)mm; apex
acute or apiculate; base shortly attenuate, obtuse, cordate or almost
truncate; margin entire, sometimes repand; glabrous to sparsely pubes-
cent. Inﬂorescence with peduncles (28–) 46 (–70)mm long; sometimes
with 3 whorls of umbels, 5 or 6 ﬂowers per umbel; glabrate. Flowers
(8–) 9.5 (–11)mm long; pedicels (5–) 5.8 (–7)mm long; lower part of
perianth (3–) 4 (–5)mm long, cylindrical, with 10 shortly stalked,
prominent glands around the apex and sessile, less prominent glands
scattered on the surface below; upper part of perianth (5–) 5.5 (–6)mm
long, pink or purple. Stamens 2. Ovary style long exserted. Anthocarp
(8–) 8.6 (–9)×(1–) 2.3 (–3)mm; fusiform; apex surrounded by ten
stalked glands, sessile glands scattered over surface below apex; glabrous.
Fig. 7. Known distribution of Commicarpus in southern Africa.
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C. fallacissimus is endemic to the Kunene, Oshikoko, Otjozondjupa,
Erongo, Khomas and Hardap regions of Namibia (Fig. 10). The species
grows in well-drained, sandy to loamy (67% sand), gravel or stony soil
on hill- or mountain slopes with shale, dolomite, granite or calcrete; in
full sun or partial shade at 152–1651 m altitude. Soils from two localities
revealed high calcium andmagnesium levels and the highest concentra-
tions of potassium of all the Commicarpus localities sampled (Table 3).
The soils also had the highest levels for certain metals (Ba, Fe, Pb, V
and Zn). CEC and Electrical Conductivity (EC) was the highest for these
soils (Table 3), suggesting that these soils are fertile with the ability to
retain nutrients and to have it available for uptake by the plants.
4.5.2. Phenology
C. fallacissimus produces ﬂowers and fruits from summer to late
autumn (November to May).
4.5.3. Etymology and common names
The speciﬁc epithet, fallacissimus, means extremely deceptive or
deceitful and refers to it being easily confused with other Commicarpus
species. It is commonly referred to as the ‘false hyrax bush’ or
valsdassiebos (Afrikaans). It prefers the same habitat as C. squarrosus
(‘hyrax bush’), but the two species never co-occur.
4.5.4. Traditional uses
In Namibia the bark, roots and leaves are used to treat sciatica
(Neuwinger, 2000).4.5.5. Red list assessment
No previous assessments exist for this species. The current study
recorded no threats that could lead to a reduction in population size.
No decline in population numbers and no ﬂuctuations in area, sub-
populations or individuals were evident or could be predicted. Extent
of occurrence ismore than 20,000 km2. However, the area of occupancy
is less than 500 km2, but conﬁrmed records exist for more than ten
populations. Population numbers are more than 10,000 individuals.
The species is restricted to the dry savanna of north-central Namibia
and these habitat types are currently not threatened. However, urbani-
zation pressure is developing in the Windhoek district. Based on avail-
able information the category, Least Concern, is most appropriate.4.5.6. Diagnostic characters and relationships
Many specimens of Commicarpus in South Africa have erroneously
been identiﬁed as C. fallacissimus. The misidentiﬁcations of C. pilosus
specimens as C. fallacissimus are especially common and ascribable
to the shared semi-succulent leaves and growth form, which has
been exacerbated by erroneous application of a nomenclatural change.
C. pilosus was previously known as C. fallacissimus (Heimerl) Heimerl
forma pilosus and when it was instated as a separate species, all the
specimens curated under the latter name were simply adopted into
C. fallacissimus. The anthocarps of these two species differ in that
those of C. fallacissimus are fusiform with ten stalked glands around
the apex while those of C. pilosus are elliptic-clavate tapering to both
ends with ﬁve shortly stalked glands around the apex.
Fig. 8. Known distribution of Commicarpus chinensis subsp. natalensis in southern Africa.
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Namibia. 1813 (Opuwo): Joubertpas to Opuwo, against slope in
stony/rocky soil (–DD), 09 Feb 2009, Struwig 46 (PUC, WIND). 1916
(Gobaub): Near Merwe farm, about 20 km west of Otavi on road
to Outjo, mountain slope (–DB), 09 Mar 1997, Germishuizen 9553
(PRE). 2125 (Lothlekane): Orapa (–AD), 16 Mar 1975, Kerfoot 7748
(PRE). 2217 (Windhoek): Windhoek National Botanical Garden,
Lily Walk (–CA), 03 Feb 2009, Struwig 33 (PUC, WIND). 2316
(Nauchas): C24, after the crossing of the D2161 and C24 (–CD), 13
Feb 2009, Struwig 58 (PUC, WIND). 2416 (Maltahöhe): C14, NaukluftTable 3
Soil structure, nutrients and pH of the soils associated with southern African members of C
Species Country n Sand
(%)
Silt Clay P N S C
(m
C. chinensis subsp. natalensis SA 4 95 3 2 0.065 0.033 0
C. decipiens N north 5 68 24 8 0.083 0.204 0 2
C. decipiens N south 3 73 18 9 0.132 0.371 0.01 1
C. fallacissimus N 2 67 25 8 0.144 0.310 0 3
C. helenae var. helenae N and SA 3 78 14 8 0.070 0.049 0 3
C. pentandrus N 3 79 15 6 0.069 0.048 0 6
C. pentandrus SA 3 68 21 11 0.054 0.012 0 1
C. pilosus SA 3 82 12 6 0.116 0.051 0 2
C. plumbagineus
var. plumbagineus
SA 4 82 11 7 0.108 0.181 0
C. squarrosus. var. fruticosus N 4 61 30 9 0.325 0.439 0 3
C. squarrosus. var. squarrosus N 3 92 5 3 0.078 0.042 0Mountains, mountain slope behind the river (–AB), 08 Apr 2010,
Struwig 165 (PUC, WIND).
4.6. C. helenae (Roem. and Schult.)
Meikle in Hook. Ic. Pl. 7, 4: t.3694 (1971); Meikle in Notes Roy. Bot.
Gard. Edinb. 36(2): 246 (1978); Troupin in Fl. Rwanda 1: 206, Fig. 44/2
(1978); Vollesen in Opera Bot. 59: 23 (1980); Stannard in F.Z. 9(1): 15
(1988); Blundell in Wild. Fl. E. Afr., reprint 54, t 826 (1992); Thulin in
Fl. Somalia 1: 174 (1993); U.K.W.F. ed 2: 83 (1994); Whitehouse inommicarpus. N, Namibia; SA, South Africa.
a
g/kg)
Mg Mg:
Ca
K
(mg/kg)
Na pH
(H2O)
(KCl) EC
(mS/m)
CEC
(cmol(+)/kg)
5035 732 0.145 265 259 7.14 7.09 112 8.35
2,345 2830 0.127 1883 162 7.51 7.31 306 16.73
1,568 3363 0.291 4093 189 7.36 7.21 377 19.54
3,825 11,040 0.326 6733 236 7.23 7.41 612 21.45
3,550 8768 0.261 2175 249 7.85 7.42 90 20.58
0,675 3190 0.053 2216 233 7.78 7.41 126 18.94
9,833 8390 0.423 575 1916 7.71 7.02 119 19.76
4,133 6685 0.277 1537 210 8.10 7.24 52 18.31
2329 1271 0.546 1165 196 6.65 6.54 348 14.83
1,950 10,155 0.318 2324 193 7.59 7.52 334 21.33
2006 1321 0.659 1242 175 7.95 7.75 214 10.12
Table 4
Metal concentrations of the soils associated with southern African members of Commicarpus. N, Namibia and SA, South Africa.
Species Country n Ba Al Pb Ti V Cr Mn Fe Co Ni Cu Zn
C. chinensis subsp. natalensis SA 4 7.68 2465 2.64 166 10.43 15.7 90 4500 1.43 3.16 2.37 9.44
C. decipiens N north 5 52.45 11,175 6.97 107 13.18 13.7 296 10,598 3.68 9.47 5.49 15.27
C. decipiens N south 3 82.63 14,988 4.87 769 23.18 24.0 415 14,718 4.57 11.12 6.96 31.80
C. fallacissimus N 2 151.50 21,435 8.46 936 38.05 35.0 436 23,330 7.83 21.76 15.59 50.48
C. helenae var. helenae N and SA 3 41.78 9173 3.16 340 20.39 31.9 238 10,200 3.94 12.88 8.18 19.24
C. pentandrus N 3 74.83 9835 5.55 391 18.05 16.8 311 10,318 4.21 9.44 8.13 21.13
C. pentandrus SA 3 46.68 32,525 2.67 345 25.28 358.0 495 21,055 17.10 103.33 14.65 18.61
C. pilosus SA 3 103.20 9845 2.43 495 19.00 37.4 187 13,290 7.28 52.70 22.05 20.65
C. plumbagineus var. plumbagineus SA 4 54.00 6720 2.84 278 13.40 19.4 143 7558 3.01 10.76 8.48 17.18
C. squarrosus var. fruticosus N 4 70.00 11,795 7.73 186 15.44 28.1 501 12,580 4.29 12.75 13.51 45.18
C. squarrosus var. squarrosus N 3 32.55 5973 6.15 135 10.23 13.4 211 8748 1.91 6.19 4.06 19.95
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(K, neo. — image!, designated by Whitehouse (1996)).
Boerhavia helenae Roem. and Schult. in Syst. veg. I, Mantissa 1: 73
(1822). Type: St. Helena, Ladder Hill, Apr. 1810, Burchell 1 (K, neo.).
Boerhavia stellataWight in Icon. pl. Ind. orient. 3(2): 6, t.875 (1843),
Choisy in DC. Prodr. 13(2): 454 (1949), non B. stellata Bojer in Ann. Sci.
Nat. Bot. sér. 2(18): 188–189 (1842); C. stellatus (Wight) Berhaut in
Bull. Soc. Bot. Fr. 100: 51 (1953); U.K.W.F.:162 (1974). nom. illegit.
Type from India.
Commicarpus verticillatus sensu Baker and Wright in F.T.A. 6
(1909); sensu Hutchinson and Dalziel in F.W.T.A. 1(1): 153 (1927);
sensu Heimerl in Engl. and Prantl. Nat. Pﬂanzenfam. ed. 2, 16C: 117
(1934); sensu Balle in F.C.B. 2: 86 t.7 (1951); sensu Meikle inFig. 9. Known distribution of CommicaF.W.T.A. 2(1): 177 (1954); non Standl. in Contr. U.S. natl. Herb. 18:
101 (1916).
4.6.1. C. helenae (Roem. and Schult.) Meikle var. helenae
Herbs 0.5 m high, branches upright, procumbent; glabrous to pu-
bescent. Leaves with petioles (4–) 10 (–22)mm long; lamina deltoid,
ovate, (18–) 28 (–58)×(13–) 22 (–38)mm; apex apiculate, rounded
to acute or acuminate; base shortly attenuate, cordate, subcordate,
obtuse or truncate; margin entire, sometimes repand; glabrous to
sparsely pubescent; slightly ﬂeshy. Inﬂorescence with peduncles
(35–) 69 (–120)mm long; sometimes with 2–4 whorls of umbels, 5
ﬂowers per umbel; pubescent. Flowers (4–) 5.5 (–7)mm long; pedicels
(1–) 1.5 (–2)mm, lower part of perianth (2–) 2.5 (–4)mm long, elliptic,rpus decipiens in southern Africa.
Fig. 10. Known distribution of Commicarpus fallacissimus in southern Africa.
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prominent glands scattered over the surface below; upper part of
perianth (2–) 2.5 (–4)mm long, light pink to almost white. Stamens 2
or 3, ﬁlaments 2–6 mm long; anthers 0.3–0.5 mm long, transversely
elliptic to round. Ovary 0.5–0.6 mm long; style 3–3.5 mm, long exsert-
ed. Anthocarp (5–) 5.3 (–6)×2 mm; clavate, tapering noticeably from
apex to base; apex surrounded by 5 thinly, long (1–2 mm long) stalked
glands alternating with 5 sessile glands, 1 or 2 rings of sessile glands
on surface below apex; glabrous.
4.6.1.1. Distribution and habitat. C. helenae var. helenae occurs in Na-
mibia, Botswana and the Limpopo and Mpumalanga Provinces of
South Africa (Fig. 11), but also in Iran, southern Arabia, southern
Palestine, Cape Verde Islands, St. Helena, tropical Africa and the
Flora zambesiaca region (deﬁned by Klopper et al., 2006). The plant
grows in well-drained, stony soil or sand, loam or gravelly soil
(78% sand) on riverbanks and ﬂoodplains or edges of pans and de-
pressions; on calcrete or sandstone in partial shade to full sun at
200–1247 m altitude. Soils from three localities in Namibia and
South Africa revealed low nutrient levels in general (Table 3), but
above average levels of calcium and potassium (Table 3). The CEC
was also high, suggesting that the soil has the ability to retain and
exchange cations (Table 3).
4.6.1.2. Phenology. C. helenae var. helenae produces ﬂowers and fruits
in summer to late autumn (November to May).4.6.1.3. Etymology and common names. The speciﬁc epithet, helenae,
refers to the type locality which is St Helena Island and the plant is
commonly referred to as ‘St Helena stars’ or St Helena veldpatat
(Afrikaans). The latter name refers to its ﬂeshy underground root.
4.6.1.4. Traditional uses. There are no recorded uses of C. helenae var.
helenae in southern Africa, but in Kenya the sap of the plant is applied
to heal wounds (Bussman, 2006).
4.6.1.5. Red list assessment. According to Raimondo et al. (2009),
C. helenae var. helenae is of Least Concern.
4.6.1.6. Diagnostic characters and relationships. C. helenae var. helenae
can be distinguish from the other members of Commicarpus in south-
ern Africa by the whorls in the umbel that are contracted, the lower
coriaceous part of the ﬂower has ﬁve shortly stalked, prominent
glands around the apex and the anthocarp is clavate, tapering notice-
ably from the apex to the base, and the apex is surrounded by ﬁve thin-
ly, long (1–2 mm long) stalked glands alternating with ﬁve sessile
glands and one or two rings of sessile glands on the surface below
the apex.
C. helenae (Roem. and Schult.) Meikle var. barbatus Meikle differs
from the typical variety in having markedly hairier stems and leaves
(Meikle, 1978, 1983). This difference is captured in the subspeciﬁc
name barbatus (meaning bearded). Its distribution is restricted to
tropical Africa (Klopper et al., 2006; African Plant Database, 2010).
C. helenae var. helenae also occurs in Iran, southern Arabia, southern
Fig. 11. Known distribution of Commicarpus helenae var. helenae in southern Africa.
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zambesiaca region (deﬁned by Klopper et al., 2006).
4.6.1.7. Additional specimens examined. Namibia. 1913 (Sesfontein):
Khowarib Rest Camp, behind the tents underneath Acacia and
Mopane trees (–BD): 09 Feb 2009, Struwig 44 (PUC, WIND). 2216
(Otjimbingwe): Otjimbingwe, Okomitundu Farm, underneath Acacia
trees on left in front of gates to house (–AB): 12 Apr 2010, Struwig 183
(PUC, WIND).
Botswana. 2026 (Nata): Northern District, Sigara Pan, 30 mi W of
mouth of Nata River (–AA), 26 Apr 1957, Drummond and Seagrief 5247
(PRE).
South Africa. LIMPOPO. 2229 (Waterpoort): Breslau Game Farm
(–AC), 30 May 2000, Straub 831 (PRE). 2331 (Phalaborwa): 150 m W
of cement drift over Shingwedzi River, upstream of Red Rocks (–AA),
14 Jan 1994, Zambatis 1954 (KNP, PRE); Kruger National Park, 50 m W
over Shingwedzi River, over cement drift on bank (–AA), 11 Mar
2010, Struwig 141 (PUC, KNP). 2431 (Acornhoek): Kingﬁsherspruit,
Timbavati (–AD), 21 Dec 1962, Biologiese Afdeling 4592 (KNP, PRE).
Mpumalanga. 2531 (Komatipoort): N'watinwambu ﬁrebreak
about 1 km from the S114 (–BA), 05 Dec 2005, Maurin and Van der
Bank OM348 (KNP).
4.7. Commicarpus pentandrus (Burch.)
Heimerl in Engl. and Prantl. Nat. Pﬂanzefam. ed 2, 16C: 117
(1934); Schreib. in Prodr. Fl. S.W. Afr. 25: 6 (1969); Meikle in Notes
Roy. Bot. Gard. Edinb. 36(2): 241 (1978); Troupin in Fl. Rwanda 1:206 (1978); Stannard in F.Z. 9(1): 19 (1988); Whitehouse in
F.T.E.A.: 9 (1996). Type: South Africa, along the Vaal River, Griqualand
West, Burchell 1765 (K, holo. — image!).
Boerhavia pentandra Burch. in Trav. S. Afr. 1: 432 (1822). Type:
South Africa, along the Vaal River, Griqualand West, Burchell 1765
(K, holo.).
Boerhavia burchellii Choisy in DC. Prodr. 13(2): 455 (1949), nom.
superﬂ. Based on B. pentandra Burch. Type from South Africa.
B. grandiﬂora sensu Oliv. in Trans. Linn. Soc. 29: 142 (1875), non
A. Rich.
Boerhavia plumbaginea var. pentandra (Burch.) Heimerl in Beitr.
Syst. Nyctag. 29 (1897).
Boerhavia transvaalensis Gand. in Bull. Soc. Fr. 66: 221 (1919). Type:
South Africa, Transvaal, Marabastad. Schlechter 4339 (LY, holo.; K, iso.).
Herbs, prostrate or procumbent up to 1 m, from a woody rootstock
up to 30 mm thick and±300 mm long. Stems sometimes tinged
purple; pubescent. Leaves with petiole (4–) 8 (–12)mm long; lamina
ovate, elliptic, orbicular, deltoid, (13–) 27 (–39)×(13–) 20 (–29)mm;
apex apiculate, rounded to acute; base cordate, truncate, cuneate,
rounded, obtuse, subcordate or shortly attenuate, upper sides darker
than undersides; margin entire; sparsely pubescent; slightly ﬂeshy.
Inﬂorescence with peduncles (30–) 79 (–150)mm long; sometimes
up to threewhorls of umbels,± six ﬂowers per umbel; pubescent; brac-
teate. Flowers (12–) 15 (–23)mm long; pedicels (2–) 7 (–18)mm;
lower part of perianth (2–) 4 (–6)mm long, clavate, with 1 or 2 rows
of 5 prominent sessile glands around the apex with smaller, less
prominent glands scattered over the surface below; upper part of
perianth (9–) 11 (–17)mm long, purple or pink, lobed. Stamens
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versely elliptic. Ovary 0.75–1.0 mm long; style 14–20 mm, long ex-
serted. Anthocarp (7–) 8.4 (–9)×(2–) 2.1 (–3)mm; clavate, 5
thickly stalked glands alternating with 5 smaller, less prominent
glands around the apex, sessile glands scattered over surface below
apex; glabrous.4.7.1. Distribution and habitat
C. pentandrus is the most common and widespread species of the
genus in southern Africa and occurs throughout Namibia, Botswana,
South Africa and Swaziland, and on the borders of Lesotho (Fig. 12). It is
also common in Mozambique and Zimbabwe, and its range extends
north into tropical Africa. The species is common in bare patches, in
well-drained to moist, stony or gritty soil, gravel, sand, loam, clay or turf
on ﬂoodplains, plains, depressions, valleys, hill slopes or outcrops; on dol-
erite, granite, shale, limestone and calcrete in full sun to partial shade; in
grassland, savanna and bushveld at altitudes of 5–1775 m. Soils from
three localities in each of Namibia and South Africa revealed a preference
for a sand content between 67 and 80%. Nutrient levels were below
average for the genus (Table 3). The Namibian soils had the highest
calcium levels of all the Commicarpus localities (60 675 mg/kg), which
also resulted in the lowest Mg:Ca ratio. South African localities had the
highest concentrations for various metals (Al, Co, Cr, Fe, Mn and Ni),
which was probably enhanced by a sample locality on ultramaﬁc soils
in Sekhukhuneland. As the species often occurs on brackish soils in
South Africa, the soil sodium content was the highest for all the
Commicarpus localities, namely 1916 mg/kg (Table 3).Fig. 12. Known distribution of Commica4.7.2. Phenology
C. pentandrus produces ﬂowers and fruits from spring to autumn
(October to May), but ﬂowers and fruits can appear as late as winter
(July) to late winter (August) in the more subtropical regions.
4.7.3. Etymology and common names
The speciﬁc epithet, pentandrus, means with ﬁve stamens and the
species is commonly referred to as ‘cerise stars’ or veldpatat (Afrikaans).
The Afrikaans vernacular refers to its large, ﬂeshy, underground root.
4.7.4. Traditional uses
A root decoction is used in Namibia and elsewhere in Africa to
treat gonorrhea (Neuwinger, 2000; Von Koenen, 2001) and the
whole plant is used as fodder in South Africa (Cooke, 1912; Davy,
1926; Stannard, 1988). The plant is used for magical purposes in the
Tswana culture (Hedberg and Staugard, 1989).
4.7.5. Red list assessment
According to Raimondo et al. (2009) this species is of Least Concern.
4.7.6. Diagnostic characters and relationships
C. pentandrus is often confused with C. pilosus, but they differ in
that the lower, coriaceous part of the ﬂower of C. pentandrus is clavate
while that of C. pilosus is elliptic. The anthocarp of C. pentandrus is
clavate with ﬁve thickly stalked glands alternating with ﬁve smaller,
less prominent glands around the apex while that of C. pilosus is
elliptic-clavate with ﬁve shortly stalked glands around apex.rpus pentandrus in southern Africa.
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Namibia. 1916 (Gobaub): Outjo District, Etosha National Park,
near Homob waterhole (–AA), 02 Nov 1966, Tinley 12856 (PRE,
UNIN); Zwishen Outjo und Etosha (–CC), 26 Feb 1959, Wedermann
and Oberdieck 2318 (PRE). 1917 (Tsumeb): Tsumeb, at junction of
D3022 and D2863, Otavi Mountains (–BD), 10 Feb 2009, Struwig 48
(PUC, WIND); At Farm Gaub on road to Grootfontein (–BD), 03 Mar
1995, Germishuizen 7431 (PRE). 2016 (Otjiwarongo): Otjiwarongo,
8 km S of Otjiwarongo (–BC), 14 Mar 1973, Giess 12612 (PRE);
Otjiwarongo, Gobabis road, corner of C30 and C22 (–DB), 11 Feb
2009, Struwig 52 (PUC, WIND). 2217 (Windhoek): Windhoek
District, 46 miles east of Windhoek on road to Gobabis (–CA), 25
Feb 1955, De Winter 2527 (PRE); D1463, at T-junction sign just before
entrance to Aris Farm (–CC), 13 Feb 2009, Struwig 57 (PUC, WIND).
Botswana. 2425 (Gaborone): South East District, Sebele, on dis-
turbed ground, along the main road (–DB), 20 Dec 1978, Hansen
3555 (PRE).
South Africa. LIMPOPO. 2329 (Pietersburg): Pietersburg Nature
Reserve, aalwyn koppie, (–CD), 08 Jan 1979, Bredenkamp and Van
Vuuren 9 (PRE). 2430 (Pilgrim's Rest): Cork 64, (–AA), 24 Nov 1985,
Raal 664 (PUC); Manyaka, ridge above Mashishi School, Driekop, grass-
land at base of ridge, (–AC), 21 Nov 2009, Struwig 131 (PUC, PRE). 2431
(Acornhoek): Kruger National Park, Kingﬁsher block, on gravel road
from H7 that leads to Timbavati River, (–AD), 10 Mar 2010, Struwig
138 (KNP, PUC).
North-west. 2527 (Rustenburg): Impala BafokengMine, Rustenburg,
dirt road along norite koppies with some settlements (–AD), 01 Mar
2009, Kurzweg 7141 (PUC); Brits district (–AD), 10 Mar 1936, Dyer and
Verdoorn 3422 (PRE); Brits district (–AD), 10 Mar 1936, Louw 1279
(PRE, PUC). 2526 (Zeerust): Panfontein Game Reserve (–DD), 29 Mar
1952, Louw 2008 (PUC). 2724 (Taung): Taung area, ±3 km E of Upper
Mayaekgoro (–DC), 19 Apr 2009, Gotze 247 (PUC).
Free State. 2827 (Senekal): Winburg, 5 km fromWinburg on Excel-
sior road (–CA), 25 Mar 1980, Reid 108 (PRE). 2926 (Bloemfontein):
Bloemfontein (–AA), 01 Jan 1935,Moraile 4879 (BLFU).
Northern Cape. 2824 (Kimberley): Barkley West, Newlands (–DA),
17 Mar 1939, Lewis 363 (PRE). 2826 (Brandfort): Erfenisdam, dust road
to Erfenisdam (–BD), 29 Jan 2002, Klein 91 (PRE). 2924 (Hopetown):
Kimberley, Jacobsdal, Langhoek (–BC), 24 Mar 2011, Botha and Siebert
10 (PUC).
4.8. Commicarpus pilosus
(Heimerl) Meikle in Notes Roy. Bot. Gard. Edinb. 36(2): 249
(1978); Stannard in F.Z. 9(1): 16 (1988). Type: South Africa, Trans-
vaal, near Vivo, Schweickerdt and Verdoorn 653 (PRE! holo.; K).
C. fallacissimus (Heimerl) Heimerl forma pilosus Heimerl in Bothalia
3: 233 (1937). Type: South Africa, Transvaal, near Vivo, Schweickerdt
and Verdoorn 653 (PRE, holo.; K).
Herbs to sub-shrubs of up to 1 m high, woody toward base, older
stems white, decumbent; pubescent. Leaves with petiole (7–) 10
(–20)mm long; lamina cordate, ovate, oval, orbicular or oblong,
(12–) 23 (–49)×(10–) 21 (–39)mm; apex apiculate, rounded or
acute; base shortly attenuate to rounded, truncate or cuneate; margin
entire, sometimes repand; pubescent; slightly ﬂeshy. Inﬂorescence
with peduncles (20–) 60 (–105)mm long; sometimes with 3 whorls
of umbels, up to 6 ﬂowers per umbel; pubescent. Flowers (5–) 6.6
(–12)mm long; pedicels (1–) 3.6 (–5)mm long; lower part of perianth
(2–) 2.6 (–3)mm long, elliptic, with 5 prominent sessile glands around
the apex with smaller, less prominent glands scattered over the surface
below; upper part (3–) 4 (–9)mm long, pink or purple, lobed. Stamens
2 or 3; ﬁlaments 6–10 mm long, anthers 0.5–0.8 mm long, transversely
elliptic to subcircular. Ovary 0.65–0.75 mm long; style 5–7 mm, long
exserted. Anthocarp (5–) 6 (–7)×(1–) 1.5 (–2)mm; elliptic-clavate ta-
pering to both ends, 5 shortly stalked glands around apex, sessile glands
scattered over surface below apex; glabrous.4.8.1. Distribution and habitat
In southern Africa, C. pilosus occurs in Namibia, Botswana and the
Limpopo and Mpumalanga Provinces of South Africa (Fig. 13), but
also in tropical Africa and the Flora Zambesiaca region (as deﬁned
by Klopper et al., 2006). The plant grows in well-drained stony soil,
gravel, clay or sand on plains or hill- or mountain slopes on calcrete,
quartzite, sandstone or dolerite in full sun at 200–1350 m altitude.
Soils from three localities in South Africa indicated that the species
is associated with 82% sand (Table 3). The soil had higher than aver-
age calcium, barium and iron concentrations (Table 4), with the
highest level of copper recorded in this survey (22.05 mg/kg).
4.8.2. Phenology
C. pilosus produces ﬂowers and fruit from spring to autumn (October
to May).
4.8.3. Etymology and common names
The speciﬁc epithet, pilosus, means with long, soft hairs and refers
to the hairy stems and leaves. C. pilosus is commonly referred to as
‘bearded stars’ or harige veldpatat (Afrikaans).
4.8.4. Traditional uses
The roots are boiled to prepare a tea or are burnt and the smoke
inhaled to treat headaches (Barnard 237 in PRE), and the plant is
browsed by goats (Jacobs 5861 in PRE).
4.8.5. Red list assessment
According to Raimondo et al. (2009) this species is of Least
Concern.
4.8.6. Diagnostic characters and relationships
C. pilosus can easily be confused with C. squarrosus as both species
share a similar suffrutescent growth form, white branches, roundish,
ﬂeshy leaves and purple ﬂowers. However, they differ noticeably in
anthocarp shape (anthocarps of C. pilosus are elliptic-clavate and
taper to both ends while those of C. squarrosus are fusiform), and
indumentum (anthocarps of C. pilosus have ﬁve shortly stalked glands
around the apex while those of C. squarrosus have ﬁve stalked glands
alternating with ﬁve sessile glands around the apex). C. pilosus is also
confused with C. fallacissimus and C. pentandrus, probably due to a
general misunderstanding of the species concepts and nomenclature
in the case of the former and having similar, large purple ﬂowers in
the case of the latter.
4.8.7. Additional specimens examined
Namibia. 2216 (Otjimbingwe): Otjimbingwe, Omusema shore,
farm Otjozondu, marble riff on the shore of Omusema (–AA), 01
Mar 1967, Seydel 4488 (PRE); Otjimbingwe, Otjozondu farm, on the
mountain (–AA), 12 Apr 1965, Seydel 4344 (PRE).
Botswana. 2125 (Lothlekane): Central Botswana, Orapa, Mepipi
Dam (–AD), 29 Mar 1975, Allen X349 (J, PRE). 2227 (Palapye): Palapye,
Selibe Pikwe (–BB), 01 Dec 1977, Kerfoot and Falconer 72 (J, PRE).
South Africa. LIMPOPO. 2229 (Waterpoort): Mapungubwe National
Park, Mapungubwe Hill, on summit next to path between rocks (–AB),
18 Nov 2009, Struwig 114 (PUC, PRE); Pont Drift, Breslau 2MS, NE base
of Pyramid koppie (–AC), 14 May 1997, Straub 609 (PRE); Beitbridge
(–BB), 10 Jan 1961, Leach 10664 (PRE); Zoutpansberg District, Zoutpan
farm near homestead (–CD), 01 Nov 1932, Obermeyer., Schweickerdt
and Verdoorn 103 (PUC); On Waterpoort-Alldays road (–CD), 17 Nov
2009, Struwig 111 (PRE, PUC); 9 km on Waterpoort-Alldays road
(–DC), 17Nov2009, Struwig 109 (PRE, PUC). 2429 (Zebediela): Sebitse,
Sekhukhuneland, Western side of Leolo Mountains (–DB), 26 Jan 2012,
Siebert and Rajakaruna 4466 (PUC). 2430 (Pilgrim's Rest): Burgersfort,
Alverton 274 KT (–CB), 27 Nov 1985, Raal and Raal 676 (PRE).
Mpumalanga. 2430 (Pilgrim's Rest): Steelpoort River, between
Burgersfort and Penge near the Steelpoort River (–CB), 25 Feb 1982,
Fig. 13. Known distribution of Commicarpus pilosus in southern Africa.
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4 km from Bulule (–BA), 25 Nov 1978, Kruger 311 (PRE).4.9. Commicarpus plumbagineus
(Cav.) Standl. in Contr. U.S. natl. Herb. 18: 101 (1916); Meikle
in F.W.T.A. ed. 2, 1: 177 (1954); Meikle in Notes Roy. Bot. Gard.
Edinb. 36(2): 245 (1978); Stannard in F.Z. 9(1): 16 (1988); Thulin
in Fl. Somalia 1: 172 (1993); Whitehouse in F.T.E.A.: 12 (1996).
Type: Spain, Orcellitani, at the foot of the mountain (Orihuela),
Cavanilles (MA, lecto. — image!).
B. plumbaginea Cav. in Icon. 2:7, t.112 (1793). Type: Spain,
Orcellitani, at the foot of themountain (Orihuela), Cavanilles (MA, lecto.).
Boerhavia dichotoma Vahl in Enum. Pl. (1804). Type: Arabia,
Forsskal (C).
B. verticillata Poir. in Encycl. Meth. Bot. 5:56 (1804). C. verticillatus
(Poir.) Standl. in Contr. U.S. natl. Herb. 18: 101 (1916). Type: Senegal,
Roussillon (P; LA).
B. verticillata Poir. var. glandulosa Franch. in Sertum Somal. 62
(1882). C. verticillatus (Poir.) Standl. var. glandulosus (Franch.) Cufod.
in Enum. Pl. 39: 22 (1969).
Boerhavia commersonii Baill. in Bull. Soc. Linn. Paris 1: 484 (1885).
Commicarpus commersonii (Baill.) Cavaco in Bull. Soc. Bot. Fr. 100: 297
(1953).Type: Northern Madagascar without precise locality, Commerson
(P).
[Boerhavia africana sensu Mer. in Trans. Amer. Phil. Soc. 24(2): 150
(1935) non Lour.][Commicarpus africanus sensu Dandy in E.P.S. 1: 152 (1950), quoad
descr., non C. africanus (Lour.) Dandy.]
4.9.1. C. plumbagineus (Cav.) Standl. var. plumbagineus
Perennial herbs, procumbent, prostrate or scrambling (2 m high),
stems up to 1 m long; pubescent to glabrescent. Leaves with petiole
(7–) 15 (–31)mm long; lamina cordate, elliptic, orbicular, ovate or
lanceolate, (26–) 49 (–87)×(16–) 35 (–68)mm; apex apiculate,
rounded or acute; base obtuse, almost truncate, subcordate, shortly
attenuate or cuneate; margin entire or repand; pubescent to
glabrescent. Inﬂorescence with peduncles (38–) 53 (–85)mm long;
sometimes with 2 whorls of umbels, up to 12 ﬂowers per umbel;
pubescent. Flowers (10–) 13 (–20)mm long; pedicels (3–) 5 (–6)mm
long; lower part of perianth (2–) 3 (–7)mm long, cylindrical, apex
surrounded by 10 prominent, sessile glandswith a few glands scattered
on the surface below; upper part of perianth (7–) 10 (–14)mm long,
white, lobed. Stamens 3–5, ﬁlaments 12–18.5 mm long, anthers
0.6–0.8 mm long. Ovary 0.75–1 mmlong; style 15–18 mm, long exsert-
ed. Anthocarp (8–) 8.5 (–9)×(1–) 1.8 (–2)mm; fusiform, with ring of
10 stalked glands around apex and few shortly stalked glands grouped
below apex; pubescent.
4.9.1.1. Distribution and habitat. C. plumbagineus var. plumbagineus
is distributed throughout Namibia, Botswana, Swaziland, and the sub-
tropical regions of the Limpopo, Mpumalanga and KwaZulu-Natal
Provinces of South Africa (Fig. 14). It also occurs in southern Spain,
Palestine, southern Arabia as well as tropical Africa and the Flora
Zambesiaca regions (as deﬁned by Klopper et al., 2006).
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gravel or clay on streambanks, valleys, plains and on hill- or mountain
slopes on granite, quartzite or dolerite in partial shade to full sun at
50–1420 m altitude. Soils collected from four localities in South Africa
were all sandy (82%). Nutrient levels were higher than the average for
the genus and metal concentrations well below (Tables 3 and 4). The
lowest pH was recorded for soils where this species occurs (Table 3),
namely 6.54 (KCl). This indicates a preference for more acidic soils,
whereas the other Commicarpus species prefer the pH to be above 7.
4.9.1.2. Phenology. C. plumbagineus var. plumbagineus ﬂowers through-
out the year (January to December).
4.9.1.3. Etymology and commonnames. The speciﬁc epithet, plumbagineus,
means to resemble the genus Plumbago L. in the Plumbaginaceae. Hence,
it is also commonly referred to as ‘plumbago stars’ or plumbago-sterretjies
and wit veldpatat (Afrikaans).
4.9.1.4. Traditional uses. There are no recorded uses for C. plumbagineus
var. plumbagineus from southern Africa but the whole plant, especially
the leaves and roots, are used further north in Africa to treat a wide vari-
ety of diseases (such as jaundice, leprosy, yaws and asthma), burns and
wounds and to prevent miscarriages (De Ruijter, 2007; Neuwinger,
2000; Ojok et al., 2007). The leaves are boiled and used as poultices on
ulcers and guinea worm sores, and the roots and leaves as expectorants
and emetics (De Ruijter, 2007; Neuwinger, 2000). A decoction of theFig. 14. Known distribution of Commicarpwhole plant is used as a laxative (De Ruijter, 2007; Neuwinger, 2000).
The plant is also used as a veterinary medicine to treat skin diseases in
cattle, as a laxative for cattle and as fodder (De Ruijter, 2007; Giday,
2001). In Kenya, an infusion of the whole plant is used as an insecticide
for both humans and camels (De Ruijter, 2007).
4.9.1.5. Red list assessment. According to Raimondo et al. (2009),
C. plumbagineus var. plumbagineus is of Least Concern.
4.9.1.6. Diagnostic characters and relationships. Heimerl (1897)
described Boerhavia plumbagineus var. trichocarpa and it presumably
occurs in Botswana and Namibia (Meikle, 1978) and tropical Africa
(Klopper et al., 2006). It differs from the typical variety by having a
sparse covering of very short, eglandular trichomes on the perianth,
ovary and anthocarps. Schreiber (1969) reduced this variety to the
synonym of C. plumbagineus var. plumbagineus, but Meikle (1978)
still recognized the variety based on “stems being pubescent or
scabridulous as opposed to the glabrous or at most very sparsely
scabridulous or puberulous stems of the type variety”. Stannard
(1988), however, followed the view of Schreiber (1969) and states
that the differences are not clear-cut. A herbarium survey of the
southern African specimens revealed that C. plumbagineus var.
trichocarpus does not occur in southern Africa, but a survey of speci-
mens from tropical African is still needed to conﬁrm whether
C. plumbagineus var. trichocarpus should be formally instated as a
synonym of C. plumbagineus.us plumbagineus in southern Africa.
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C. plumbagineus, as it is based on B. africana, described by Loureiro
(1970) in Flora Cochinchinensis, which in turn is a synonym for
Boerhavia diffusa var. diffusa (Klopper et al., 2006; Meikle, 1978).
4.9.1.7. Additional specimens examined. Namibia. 1821 (Andara): Popa
Falls Rest Camp, all within the Popa Falls Rest Camp (–BA), 21 Feb
1988, Hines 953 (PRE).
Botswana. 1824 (Panda-ma-tenga): North-western District,
Kachikau, Shaile Government Camp (–AA), 21 Apr 1975, Edwards
4367 (PRE); Rakops, Toromoja School, S of Toromoja School in
Botletle riverine fringe near Rakops (–BA), 18 Apr 1971, Pope 327
(PRE).
Limpopo. 2229 (Waterpoort): Mapungubwe National Park,
Denstaat, termite mound underneath Xanthocersis zambesiaca (–AA),
18 Nov 2009, Struwig 113 (PUC, PRE); Pont Drift, Breslau 2MS, on dam
wall (–AC), 14 May 1997, Straub 611 (PRE); near Pont Drift, Breslau
Farm MS, 2, (–AC), 15 Oct 1997, Straub 679 (PRE); Louis Trichardt
(Makhado), after tunnel coming from Louis Trichardt, on farm Klein
Afrika, on riverbank (–DD), 17 Nov 2009, Struwig 106 (PUC, PRE).
2330 (Tzaneen): R81, Duiwelskloof-Pietersburg road, next to road at
small stream (–CA), 20 Nov 2009, Struwig 126 (PUC, PRE).
Mpumalanga. 2430 (Pilgrim's Rest): Olifants River, about 170
yards upstreamonDrakensberg side ofOlifants river bridge on Tzaneen,
farm Spoelklip, riverine bush (–BC), 05 Apr 1969, Croeser 52 (PRE);
Swadini Nature Reserve, along the road to the dam wall (–DB), 29
Feb 1984, Herman 753 (PRE). 2431 (Acornhoek): Kruger National
Park, H4-1 from Skukuza to Nkuhlu, along Sabie River (–DC), 21 Apr
2009, Siebert 3970 (PUC). 2531 (Komatipoort): Kruger National Park,
Berg-en-Dal Rest Camp, along the Matjulu River (–AC), 25 Apr 2009,
Siebert 3696 (PUC).
KwaZulu-Natal. 2732 (Ubombo): Ingwavuma, 10 miles from
Ingwavuma to Ndumo (–AA), 20 Nov 1967, Strey and Moll 3705
(PRE); Lebombo, Pongola River, bank of Pongola River near Mkhuze
(–AC), 08 Sep 1932, Galpin 13690 (PRE).
Swaziland. 2631 (Mbabane): Hlatikulu District, Ingwavuma poort
(–CD), 05 Apr 1962, Compton 31467 (NBG, SAM, PRE). 2632 (Bela
Vista): Mlawula Nature Reserve, NW end of airstrip (–AA), 21 Feb
1987, Alward 37 (PRE).
4.10. Commicarpus squarrosus
(Heimerl) Standl. in Contr. U.S. natl. Herb.18: 101 (1916); Schreib.
in Prodr. Fl. S.W. Afr. 25: 6 (1969); Meikle in Notes Roy. Bot. Gard.
Edinb. 36(2): 245 (1978). Type: Namibia, Gross-Namaland, Rehoboth,
Fleck 241A (Z, holo. — image!).
Boerhavia squarrosa Heimerl in Bull. Herb. Bioss. 1. t4: 813 (1896).
Type: Namibia, Gross-Namaland, Rehoboth, Fleck 241A (Z, holo.).
4.10.1. Key to the varieties of C. squarrosus
1a. Flowers pink; widely distributed from the Kunene to Karas
regions; occurs on sandy soil ……………………… C. squarrosus
var. squarrosus.
1b. Flowers purple; restricted to Hardap region; occurs on loamy,
Ca- and Mg-rich soils with high concentrations of heavy
metals ………….......C. squarrosus var. fruticosus.
4.10.2. C. squarrosus (Heimerl.) Standl. var. squarossus
Sub-shrubs, much branched, young shoots purplish, older branches
whitish, up to 1 m high; pubescent to glabrescent. Leaves with petiole
(8–) 12 (–23)mm long; lamina elliptic, ovate, orbicular, trullate, oval
or lanceolate, (10–) 17 (–30)×(8–) 13 (–27)mm; apex apiculate,
rounded, retuse or emarginated; base attenuate; margin entire, some-
times reddish; ﬂeshy; pubescent. Inﬂorescence with peduncles (30–)
48 (–90)mm long; sometimes 2 whorls of umbels, up to 5 ﬂowers per
umbel; glabrescent. Flowers (5–) 6 (–8)mm long; pedicels (8–) 18.5(–26)mm long, tinged purple; lower part of perianth 2 mm long,
broadly elliptic, green-purplish, with 5 shortly stalked, pink, prominent
glands alternating with 5 sessile, less prominent glands around the
apex; smaller, less prominent glands scattered over the surface below;
upper part of perianth (3–) 4 (–6)mm long, pink or purple, lobed.
Stamens 2 or 3, ﬁlaments 5 mm long. Ovary and style 6 mm, long
exserted. Anthocarp (4–) 5.0 (–6)×(1–) 1.8 (–2)mm; fusiform, apex
surrounded by 5 stalked glands alternatingwith 5 sessile glands, sessile
glands scattered over surface below apex; glabrous.
4.10.2.1. Distribution and habitat. C. squarrosus var. squarrosus is en-
demic to the Kunene, Erongo, Hardap and Karas regions of Namibia
(Fig. 15). The species grows in well-drained stony, sandy soil, gravel
or sandy loam on hill- or mountain slopes on dolomite and granite
in partial shade to full sun at 655–1200 m altitude.
4.10.2.2. Phenology. C. squarrosus var. squarrosus produces ﬂowers and
fruits in summer to late autumn (December to May).
4.10.2.3. Etymology and common names. The speciﬁc epithet, squarrosus,
means rough. It is commonly known as ‘hyrax bush’ or dassiebos
(Afrikaans), with reference to it sharing a habitat with the rock hyrax.
4.10.2.4. Red list assessment. No previous assessments exist for the
species or the variety. The current study recorded no threats that
could lead to a reduction in population size. No decline in population
numbers and no ﬂuctuations in area, sub-populations or individuals
were evident or could be predicted. Extent of occurrence is more
than 20 000 km2 for the species, however, the area of occupancy is
less than 500 km2. Conﬁrmed records exist for more than 10 pop-
ulations. Population numbers less than 10 000 individuals for the
variety. The species is restricted to the semi-desert and desert of
Namibia and these habitat types are currently not threatened. How-
ever, pressure is created by habitat destruction and pollution near
uranium mines. Based on the available information, an assessment
of Least Concern is proposed.
4.10.2.5. Diagnostic characters and relationships. C. squarrosus can be
distinguish from other members of Commicarpus in southern Africa
by the ﬁve shortly stalked, pink, prominent glands alternating with
ﬁve sessile, less prominent glands around the apex of the lower cori-
aceous part of the ﬂower and the anthocarp that is fusiform with the
apex surrounded by ﬁve stalked glands alternating with ﬁve sessile
glands.
4.10.2.6. Additional specimens examined. Namibia. 1913 (Sesfontein):
Khowarib Rest Camp, hills surrounding rest camp (–BD), 09 Feb
2009, Struwig 45 (PUC, WIND). 2014 (Khorixas): Twyfelfontein
Lodge, hillslope behind lodge, SW of main building, high up on
slope amongst big boulders (–CB), 07 Feb 2009, Struwig 41 (PUC,
WIND). 2114 (Uis): Numas Gorge, high up in kloof, underneath
Acacia montis-usti behind big boulders (–BA), 06 Feb 2009, Struwig
39 (PUC, WIND); Brandberg Mountain, on top, Baswald Rinne
Area (–BC): 19 May 1977, Craven 490 (PUC, WIND). 2115 (Karibib):
Klein Spitskoppe, against mountain slope amongst rocks (–CC),
05 Feb 2009, Struwig 36 (PUC, WIND). 2214 (Swakopmund):
Swakopmund District, 63 miles SE of Walvis Bay (–DA), 02 Mar
1965, Barnard 85 (PRE, WIND). 2215 (Trekkopje): Tsaobis Leopard
Farm, south of Karibib (–DD), 21 Feb 1990, Hardy 7017 (PRE,
WIND). 2416 (Maltahöhe): Tsais-Maltahöhe Farm (–AB), 16 May
1978, Müller and Tilson 894 (PRE, WIND); C 19. Tsaris Mountains
(–AB), 08 Apr 2010, Struwig 164 (PUC, WIND); Maltahöhe, Farm
Mooiriver MAL 160, on south facing slopes (–CA), 11 Apr 1980,
Müller 1362 (PRE, WIND). 2616 (Aus): Kuibis (–DD), 01 Mar 1912,
Range 1283 (BOL).
Fig. 15. Known distribution of C. squarrosus in southern Africa. Circles, C. squarrosus var. squarrosus; Triangles, C. squarrosus var. fruticosus.
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(Heimerl) Standl. var. fruticosus (Pohn.) Struwig comb. nov. Type:
Tsarisberge, Walter 2095 (M, holo.; WIND! iso.).
Commicarpus fruticosus Pohn. in Mitt. Bot. Staatssamml. München
1: 337 (1953). Type: Tsarisberge, Walter 2095 (M, holo.; WIND, iso.).
Description as for the species but with purple ﬂowers.
4.10.3.1. Distribution and habitat. C. squarrosus var. fruticosus is sym-
patric with the typical variety, but is more or less restricted to
the Tsaris and Naukluft Mountains (Fig. 15). The species grows in
well-drained stony soil, gravel or sandy loam on hill- or mountain
slopes on dolomite and shales in partial shade to full sun at
1008–1370 m altitude. Whereas the typical variety is generally asso-
ciated with sandy soils (92% sand), var. fruticosus prefers soil with
60% sand and 30% silt content (Table 3). The typical variety is found
on nutrient poor soils with a higher pH (Table 3). The preferred
soils for population of var. fruticosus showed the highest levels of
nutrients recorded during this study, including high Ca and Mg con-
centrations and high CEC (Table 3). These soils also exhibited higher
than expected levels of metals (Al, Fe, Mn, Pb and Zn; Table 4).
4.10.3.2. Phenology. C. squarrosus var. fruticosus produces ﬂowers and
fruits in summer to late autumn (December to May).
4.10.3.3. Etymology and common names. The varietal epithet, fruticosus,
means shrubby. It is commonly known as ‘Tsarisberg hyrax bush’ or
Tsarisberg dassiebos (Afrikaans.).4.10.3.4. Red list assessment. No previous assessments exist for the
species or the variety. The current study recorded no threats that
could lead to a reduction in population size. No decline in population
numbers and no ﬂuctuations in area, sub-populations or individuals
were evident or could be predicted. Extent of occurrence is less than
10,000 km2 and the area of occupancy is less than 200 km2. Con-
ﬁrmed records exist for more than eight populations of each variety.
Population numbers are estimated as less than 5000 individuals
based on ﬁeld observations. The species is restricted to the semi-
desert and desert of Namibia and these habitat types are currently
not threatened. However, the preference of the variety for heavy
metal soils might lead to future threats as the mining industry in Na-
mibia develops. Based on the available information, an assessment of
Vu B1a+2a seems most appropriate.
4.10.3.5. Diagnostic characters and relationships. Schreiber (1969)
treated C. fruticosus as a synonym of C. squarrosus, but this was not ac-
cepted by many authors (Nowicke, 1970; Germishuizen and Meyer,
2003; Klopper et al., 2006; African Plant Database, 2010). The original
species descriptions of C. fruticosus and C. squarrosus are noticeably
similar (Struwig and Siebert, 2012) and morphologically there are
no differences between the two species except for ﬂower color
(C. squarrosus has light purple to pink ﬂowers while C. fruticosus has
dark purple ﬂowers). To recognize the infraspeciﬁc diversity of the
species, and considering that the two taxa are sympatric, C. fruticosus
should best be instated as a variety of C. squarrosus. This classiﬁcation
is based on the former being a local ecotype of C. squarrosus that has
adapted to grow on soils enriched with calcium, magnesium and
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with this type of environment are known to lead to a change in ﬂower
color, usually from pink to purple on toxic, metal enriched soils
(Wright et al., 2006).
4.10.3.6. Additional specimens examined. Namibia. 2416 (Maltahöhe):
Naukloof Mountains at Büllspoort (–AA), 16 Dec 1947, Rodin 2833 and
Stray 2132 (BOL); C 14, Naukluft Mountains, mountain slope behind
the river (–AA), 13 Feb 2009, 07 Apr 2010, 08 Apr 2010, Struwig 59,
160, 163 (PUC, PRE, WIND).
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